In this study, the effect of 'natural/self cleaning' of ground water by precipitation after a decade of tsunami is evaluated along the coast of Kanniyakumari district, Tamil Nadu, India. The samples were collected from five stations namely Colachel, Muttom, Periyakadu, Manakudy, and Kanniyakumari. The physicochemical parameters such as turbidity, total dissolved solids, electrical conductivity, pH, alkalinity, total hardness, calcium, magnesium, sodium, potassium, chloride, and fluoride were evaluated and compared with the database of the pre-tsunami sample collected in 2004. The results indicated that the 'natural cleaning' has improved the quality of the ground water over the years after tsunami.
inTroduCTion
Generally, groundwater is considered as an important drinking water source, especially in coastal regions due to limited availability of surface water. Kanniyakumari district is situated in the farthest south of Tamil Nadu, India. Even though abundant surface water is available in this district, the major population prefers to use ground water. For instance, almost every home situated in this district uses ground water either from open wells or from bore wells. This is due to the availability of the ground water with acceptable drinking quality which is recharged by South-West and North-South monsoons.
In 2004, an earthquake occurred in the west coast of Sumatra Indonesia which triggered a series of devasting tsunami and affected quality of water and soil along the coast of most of Indian Ocean. Since then many researchers evaluated the effect of tsunami on water quality till today. The results indicated that the physicochemical parameters such as total dissolved solids (TDS), electrical conductivity (EC), sulphate, nitrate, phosphate, chloride, fluoride, alkalinity, and total hardness were well above the permissible limit suggested by WHO. Hence the ground water along the coast of India 1-6 Indonesia 7 , Thailand 8 , and Sri Lanka 9 were found to be severely contaminated.
Similarly, the ground water of Kanniyakumari district was also reported as not preferable for irrigation, domestic, and industrial purposes 10, 11 . However, the quality of water can change with time significantly by natural climatic forces. Unlike other districts of the province Tamil Nadu of India, Kanniyakumari receives more rainfall (Table 1 12 ). In this view, the current status of the ground water quality and the effect of 'natural/self cleaning' response by precipitation over a decade are evaluated.
mATeriAlS and meThodS
Kanniyakumari district is located in the southern part of Tamil Nadu province at 8.078°N 77.541°E. It is one of the areas that was affected by tsunami in 2004. Enormous amounts of sea water entered into the habitable land (0.5 -2.0 km) along the south coast of the district. The details of sampling points are indicated in the Figure 1 and Table 2 . For the purpose of comparison, the pre-tsunami data for water quality parameters for the year 2004 were obtained from Tamil Nadu Water Supply and Drainage Board, Nagercoil. In the present study, the water samples were collected for six months from December 2015 to May 2016. The samples were analyzed for various physicochemical parameters such as turbidity, TDS, EC, pH, alkalinity, total hardness, calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), chloride (Cl), and fluoride (F) using APHA standards 13 .
reSulTS and diSCuSSion

Total dissolved Solids
The values of total dissolved solids (TDS) are given in Table 3 It is obvious that the 'self cleaning' effect of rain fall could have decreased the TDS content in station 2-5. However, in station 1, the TDS levels are still high. This may be due to the inundation of massive quantities of sea water followed by post-tsunami infiltration of the stagnated in flowed-sea water into the ground.
electrical Conductivity
The electrical conductivity for stations 3, 4, and 5 were relatively lower than their corresponding values during 2004. Meanwhile, a significant increase in the EC values were observed for stations 1 and 2. Aforementioned, similar to station1, there was an intrusion of large quantities of sea water during 2004 tsunami into station 2 also. This may have caused increase in the EC of water collected from station 2.
ph and Alkalinity
On one hand, Figure 2c indicated that pH of the water samples pre-tsunami and 2016 does not significantly change. The pH of all the samples of 2016 was weakly alkaline ranging from 6.9 to 
Total hardness
The total hardness (TH) values for the water samples follow similar trend to the TDS (Figure 2g ). The TH values are relatively higher for stations 1 and 2. Whereas, the TH values for all the other 3 stations are more or less close to each other. 
ConCluSion
In this study, the ground water samples were collected from 5 different stations located along the coastal areas of Kanniyakumari district. As per APHA standards, the samples were analyzed for physicochemical parameters such as turbidity, TDS, EC, pH, alkalinity, total hardness, calcium, magnesium, sodium, potassium, chloride, and fluoride. The results are compared with the quality of water pre-tsunami in 2004. The results indicated for decrease or more or less similar values for almost all of the physicochemical parameters. This is attributed to the 'natural/self cleaning' effect of the rain fall for the past 12 years, which could have leached out the salts and minerals to restore the quality of the water. It is proposed that the contamination in the ground water may get better if there is no intervention by anthropogenic activities and natural calamities.
